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IMPUJIOKEHUE

K Oo0pa3oBarenbHoii mporpamme odecneduBawimmii peasuzanuio KOC 2004r.
paszaen 2.2.3. ocHOBHasi 00pa3oBaTe/IbHasi NPOrpaMMa cpeaHero ooduero odopasoBanus,
o0ecnneunBarmas peaauzanuw ®KOC 2004r.

nyukr2.2.3.2.1. ActpoHOMHSL.

7 urons 2017 rona moanucaHn npukaz MunucrepcTBa oOpa3oBanus U Hayku Poccuiickoit @enepanuun
Ne 506 «O BHeceHnu M3MEHEHHH B (pelepanbHbIi KOMIIOHEHT TOCYIapCTBEHHBIX 00pa30oBaTEIbHBIX
CTaHJAPTOB HAYaJIBHOTO OOIIEr0, OCHOBHOTO OOIIEro M cpemHero (ImoJiHOro) oOmiero odpa3oBaHwus,
YTBEPKACHHBIN IprukazoM MuHucrepcra oOpazoBanus Poccuiickoit ®enepauun ot 5 mapra 2004 r.
No 1089». JlanHbIii TpuKka3 BHOCUT U3MeHeHUs B yacTh 11 penepanpHoro kommnonenra «Cpeanee (1oJ-
HOe) olmiee 0OpazoBaHUE »IIO BOIPOCY BO3BPAIIECHUS B 00sA3aTEIBHYIO0 YacTh Y4€OHOTO IUIaHa Mpe/I-
MeTa «ACTPOHOMHUSI.

Peanu3anus npeamera odecreynBaeTcss HOPMATUBHBIMH JOKYMEHTAMU:

v ®enepanbHOro 3akoHa or 29.12.2012r. Ne 273-®3 «O6 obpasosanuu B Poccuiickoit Penepa-
11707 00%

v IIporpammsl kypca actpoHomud it 10—11 kimaccoB 061eo6pa3oBaTebHBIX YUpEKICHHI (aB-
top B.M. Hapyrun). Meroauueckoe nocodue. 11 kmacce «IIpocsemenue» 2017r.

v'Pabovasi mporpaMMa OpHEHTHPOBAHA Ha HCIIOJIb30BAHUE JIMHUM YY4eOHO-METOANYECKOTO KOM-
wiekca «Cdepol» o actpoHoMuH, yuyebHuka «ActpoHomusi» ans 10-11 kmacca obreoOpaso-
BaTEJIbHBIX yupexxaeHui apropa: B.M. Hapyruna, uznarensctsa «lIpocsemenue»

MecTo npeaMera B y4eOHOM IVIaHe.

denepanbHbIil 0a3UCHBIN YUeOHBIH IJ1aH Ui 00pa30BaTeNIbHBIX YupekaeHuid Poccuiickoii @enepanuu
oTBOAUT 34 waca i 0053aTEIBHOTO W3YyYEHHs aCTPOHOMHUH Ha 0a30BOM YPOBHE CTYIICHU CPEIHETO
(monuHoroO) O61IEero obpa3zoBanus. Ha uzydenue kypca actpoHoMmuu ydyammmucsa 11 kimacca B TeueHue
34 gaca u3 pacuera | 4ac B HEEIIO.

BaxHyto posib B OCBOCHUHU Kypca UTPArOT MPOBOJMMBIC BO BHEYPOYHOE BpeMsi COOCTBEHHbIE HAOIFO-
nenus ydammxcs. Crennuka MIaHupOBaHKs 3TUX HAOIOICHUIA ONPEAETISeTCs IBYMS O0OCTOSTENbCT-
BaMH. Bo-niepBbIX, OHHU (32 ucKiIoueHneM HaOmoaeHni CoiHIA) JTO0JKHBI IPOBOIUTHCSA B BEUEpHEE
WA HOYHOE BpeMsi. Bo-BTOPBIX, 00BEKTHI, MPUPOIa KOTOPHIX M3Y4aeTCsl Ha TOM MM HHOM ypPOKe, MO-
T'YT OBITH B 9TO BpeMsl HEAOCTYIHHI /Ui HabmoaeHuil. [1pu rmiannpoBanun HaOMIOIEHUIN ITHX 00BEK-
TOB, B 0COOEHHOCTH, IIJIAHET, HEOOXOAUMO YUUTHIBATh YCIOBUS UX BUAUMOCTH.

Henu u 3a7a4u U3y4eHUs: ACTPOHOMMHU.
Nzyuenne actpoHOMHM Ha 0a30BOM YypOBHE cpeaHero (MmojHoro) oOmiero oOpa3oBaHUsS Ha-

MIpaBJICHO HA TOCTHIKECHUE CICAYIOIINX ueneﬁ:

v’ 0CO3HaHWE MPUHIUITHAILHOM POJIM aCTPOHOMHUH B TIO3HAHUM (DYHIAMEHTAIBHBIX 3aKOHOB TIPUPO/IBI
1 (opMUPOBaAHUS €CTECTBEHHOHAYUYHON KapTUHBI MUPA;

v’ nproOpeTeHre 3HaHUI 0 PU3NUECKOM MPUPOIe HEOECHBIX TE U CHCTEM, CTPOEHHUS 3BOJONNH Bee-
JIEHHOM, TPOCTPAHCTBEHHBIX M BPEMEHHBIX MaciTabax BceneHHoi, Hanboaee BaXXHBIX aCTPOHO-
MHYECKUX OTKPBITUSX, ONPEAECIUBIINX PA3BUTHUE HAYKH U TEXHUKU;

v/ OBJIaZieHHEe YMEHUAMHU OOBACHATH BUAUMOE IOJOKEHUE M JBHKEHHE HEOECHBIX TeJ MPUHLUIIAMU
OTIpeIeTICHUs] MECTOIOJIOKEHHUSI U BPEMEHHU TI0 aCTPOHOMHYECKMM OOBEKTaM, HaBBHIKAMHU MPAKTHU-
YECKOTO MCIOIh30BaHMsI KOMIBIOTEPHBIX MPHUJIOKEHUN VISl OTIPEIEICHHS BUa 3BE3HOTO Heba B
KOHKPETHOM ITYHKTE JUIs 3aIaHHOTO BPEMEHU;

v/ pa3sBUTHE MO3HABATEIBLHBIX MHTEPECOB, MHTEIEKTYALHBIX M TBOPUECKHX CIIOCOOHOCTEH B IpO-
1ecce MpuOOpeTEeHNUs 3HAHUMN 110 ACTPOHOMHUHU C MCIIOJIB30BAHUEM PA3NIUYHBIX UCTOYHUKOB UH(DOP-
Mallu¥ U COBPEMEHHBIX HHPOPMAITMOHHBIX TEXHOJIOTHI;

v (OpMHpOBAHUE HAYYHOTO MUPOBO33PEHHUSI;



(bOpMI/IpOBaHI/IG HABBIKOB HCIIOJIB30BAHUSA CCTCCTBCHHOHAYYHBLIX H (bHBHKO- MaTEMATHYCCKUX
3HaHUHN 11 OOBEKTHOTO aHAJIM3a yCTPOMCTBA OKPYKAIOIIETO MHpa HA MPUMEPE JOCTHKCHHMA
COBpPEMEHHOM acTpo(U3UKHU, ACTPOHOMHUHN U KOCMOHABTHKH.

3apaum:
v (popMHUpOBaHHEe €CTECTBEHHOHAYYHOM TPAMOTHOCTH.
v (hopMHUpPOBaHKE TIPEICTABICHUI O €IMHCTBE (PU3MIECKUX 3aKOHOB, JACHCTBYIONNX Ha 3eM-
ne u B Oe3rpaHn4HOil BceneHHOW, 0 HENMpepbIBHO MPOMCXOJSIICH 3BOJIIOLMU HaIIeh
IUIAHETHI, BCEX KOCMUYECKHX TEJI U UX CUCTEM, a TAKXKe caMoil BecesleHHO.

O01mas xapakTepucTuKa yueOHOro npeamera.

AcTpoHOMHSI KaK KypC, KOTOPBIH, 3aBepiiasi (PU3MKO-MaTeMaTndeckoe o0pa3oBaHUE BHITYCKHU-
KOB cpeL[Heﬁ IIKOJIbI, 3HAKOMUT HMX C COBPCMCHHBLIMH IMPCACTABJICHUAMHU O CTPOCHUH W SBOJJIOLUH
Bcenennoii u cnocodctByeT (hOpMHPOBAHUIO HAYYHOTO MUPOBO33PEHUS.

AcTpoHOMUS 3aHUMAET 0c000€ MECTO B CHCTEME €CTECTBEHHOHAYUYHBIX 3HAHUMU, TaK KaK OHA
3aTparuBaeT INyOMHHBIE BOIPOCHI CYIIECTBOBAHUS YEJIOBEKa B OKPYXKAIOIEM MHUpPE U B HEll KOHIIEH-
TPUPYIOTCS OCHOBHBIE NMPOTUBOPEUMS MEXKIY OBITHEM UEJIOBEKa M €ro co3HaHueMm. Ha mporskeHun
THICSIUEJIETHI acCTPOHOMHMS IIaraia B Hory ¢ (¢unocoduelt u penurueit, HHGopMaIen, mouepnHyToMl
13 HaOJ0IeHUH 3BE3IHOr0 Heba, MUTala BHYTPEHHUI MUpP Y€I0BEKa, €ro peJIMrHO3HbIE MpPEeCcTaBIIe-
Hus 00 okpyxaromeM Mupe. Bo Bcex npeBHUX (UI0cOPCKUX MIKOTaX aCTPOHOMUS 3aHUMaja Belyllee
MecTo. Tak Kak acTpOHOMHS HE 3aTparumBajia HEMOCPEICTBEHHO YCIIOBHSI JKM3HU U JESATEIHLHOCTH Ye-
JIOBEKa, TO MOTPEeOHOCTh B HEW BO3HHMKAIA Ha 0oJiee BHICOKOM YPOBHE YMCTBEHHOTO U AYXOBHOT'O pa3-
BUTHUS YEJIOBEKa, U MOITOMY, OHA Oblja JOCTYIHA MOHUMAHHUIO Y3KOTO Kpyra oOpa3OBaHHBIX JIOACH.
Bcé coBpemenHoe ectecTBo3HaHME: (DU3HKaA, MaTeMaTHKa, reorpadus U Apyrue HayKu — MHUTaI0Ch U
pa3BUBAJIOChH Onarojapsi pa3BUTHIO acTpOHOMHH. [[0CTaTOYHO BCIOMHHUTH MEXaHUKY, MaTeMaTHYe-
CKUH aHanu3, pa3BUThie HpIOTOHOM U €ro mocjenoBaTeNiIMU B OCHOBHOM JIJisl OOBSCHEHUS IBHKEHUS
HeOecHbIX Tesl. COBPEeMEHHBIE UJICH U TCOPHH: 00IIas TeOpUss OTHOCUTEILHOCTH, (PU3MKA dJIEMEHTap-
HBIX YaCTUI] — BO MHOI'OM 3HMKAYTCA Ha JOCTUIKCHHAX COBpeMeHHOﬁ ACTPOHOMMUHU, TAKHUX cé pasae-
JIOB, KaK acTpou3uka U KocMojorusi. YToObl MpaBUIIbHO MOHSATH COBPEMEHHOE €CTECTBO3HAHME, He-
00X0IMMO M3y4aTh ACTPOHOMHUIO, IIPOHU3BIBAIOILYIO €r0 U JISKAIIYIO B €T0 OCHOBAX.

TexnoJsiorusi 00yueHnusi.

B kaxnp1if pazen Kypca BKIIOUYEH OCHOBHOM MaTepHall, TTyO00KOTro M MPOYHOTO YCBOEHHUS KOTO-
poro cieayer M0OMBATHCSA, HE 3arpyxkasi MaMsTh YYalllMXCs MHOXKECTBOM 4YacTHBIX ¢akToB. HekoTo-
pbIE BOIIPOCHI PA3AEIOB yyalMecs J0JDKHBI pacCMaTpUBaTh CaMOCTOATENbHO. HekoTopble MaTepurabl
JTAIOTCS B BHUJE JIEKITUH.

Ha mnoBsimenne >¢eKTUBHOCTH YCBOGHHS Kypca acTPOHOMHH HAMpaBICHO HCIOJIb30BaHUE
MPHUHIIMIIA TeHepaIu3alii y4eOHOro Marepraia — TaKoro ero oroopa M Takoil METOJIWKH Mpemnoja-
BaHMs, IPU KOTOPHIX TJIaBHOE BHUMAHHUE YJIEJICHO M3YYCHHIO OCHOBHBIX (PAKTOB, MOHSTHI, 3aKOHOB,
TEOPUi.

®opmMbl OPpraHu3annu y4eOHOH JesiTeJIbHOCTH.

v WHIUBUAYaIbHBIC;

v IPYIIIOBBIE;

v WHJIMBHyaJIbHO-TPYTIIIOBEIE;

v (bpoHTaNBHBIE.

YYEBHO - TEMATHYECKHUM IVIAH YYEBHOI'O KYPCA «ACTPOHOMMUSI»
Kou-Bo yacos
Ne T
emMa

n/m Beero uacop | B TOM umCe
KoHTpoubHbIX pa-
00T




Bsenenue 1
2 | Actpometpus S) 1
Hebecnas mexanuka 3
CTpoeHue COTHEYHON CUCTEMBbI 7 1
Actpodusuka 1 3Be3/1HasT aCTPOHOMUS 7 1
Mueunsblil yTh 3
["anakTuku 3
Ctpoenue u sBomonus Beenennoit 2
CoBpeMeHHBIE TIPOOJIEMbI ACTPOHOMHUH 3 1
Uroro: 34 4
COIEPKAHUE KYPCA

Beenenue B aCTPOHOMHIO

Crpoenne n macmradbl BeesieHHOM, U coBpeMeHHbIe HA0II0IeHU S

Kakue Tena 3anonnsaior Beenennyro. KakoBel MX XapakTepHbIE pa3Mepbl U PACCTOSIHUS MEXIY
Humu. Kakne ¢pusndeckne ycioBusl BCTpeyaroTcsl B HUX. BeenenHast pacmmpsiercs.

I'e u xak paboTalOT caMble KpYyIIHbIE ONTUYECKHE TelecKonbl. Kak acTpOHOMBI HCCIIEAYIOT IaM-
Ma-usirydeHue Beenennoil. Uto yBuaenu rpaBUTalliOHHO-BOJIHOBBIE M HEUTPUHHBIE TEJIECKOIIBI.
AcTpomMerpus

3Bé3MHOE HE00 M BHANMOE IBHKeHHE HEOEeCHBIX CBETHJI

Kaxkue 3BE3161 Bxonat B co3Be3nust Opuona u Jlebeas. ConHile ABUKETCS 1Mo SKaunTHKE. [laners
CoBepLIAlOT netyieoOpasHoe BnxkeHne. HeGecHble KOOpAMHATHI

Uro takoe HeOecHBIN 3KBaTOp U HeOecHbIM MepuanaH. Kak cTposiT 3KBaTOpHaibHYIO CHUCTEMY
HeOecHBIX KoopAuHaT. Kak cTposT rOpM30HTANIbHYIO CUCTEMY HEOECHBIX KOOPIUHAT.

Buanmoe nuxenue miader u CosHia

[lerneoOpa3Hoe OBMKEHUE IJIAHET, MOMATHOE U MPSAMOE JBWKEHHE IUIaHEeT. DKIHUNTHKA, 30/11a-
KaJibHbIe co3Be31usa. HepaBHoMepHoe nBrkeHne CollHIa 0 SKIUITHKE.

JABuxenne JIyHbI U 3aTMEHHSA

@a3bl JIyHbl H CHHOAMYECKUI MECSL, YCIOBUS HACTYIUIEHUS! COJHEYHOTO U JIYHHOTO 3aTMEHHM.
IToueMy npoucxonar cosHeuHble 3aTMEHUS. Capoc U MpencKa3aHus 3aTMEHUM.

Bpems u kajeHaapb

3BE3HOE U COJIHEYHOE BPEMs, 3BE3NHBIN U TPOIMMYECKHUH roJl. YCTPONWCTBO JIYHHOIO U COJIHEY-
HOTO KaJleHJaps, poOsieMbl X coryiacoBaHus FOnmaHCcKuil 1 rpuropuaHCKui KajueHaapu.
HeOecnast MexaHHKa

I'eimonenTpuyeckas cucreMa Mupa

IIpencraBnenust o crpoeHnn CoJTHEYHOM CHCTEMBI B aHTHMUHBIE BPEMEHA U CPEIHEBEKOBbE. | enno-
LIEHTpUYECKasi CUCTEMa MUPA, J0Ka3aTeIbCTBO BpaieHus 3emin Bokpyr Conuua. [lapannake 38E31
U OIPEJEIICHUE PACCTOSHUS 10 HUX, [TapCeK.

3akonbl Kenuiepa

OtkpeiTue M.KemiepoM 3akoHOB BMKEHUS IUIaHET. OTKPBITHE 3aKOHA BCeMUPHOro TATOTEHUS
n 0000mEHHBIe 3aKk0HBI Kerepa. Omnpenenenne Macc HeOECHBIX TeT.

Kocmuueckue ckopocTu

Pacuérbl nepBoit U BTOpoil KocMHUecKoi cKOpocTH U ux ¢uznueckuit cMpici. [Tonér FO.A. T'ara-
pHHA BOKPYT 3eMJIM IO KPYroBOil opouTe.




MeskniianeTHbIE MepeseéThl

[lonsATHE ONTUMANBHONW TPACKTOPHUH MOJETA K IUIaHeTe. Bpems monéra K IiaHeTe U JaThl cTap-
TOB.

JlyHna u eé Bausinue Ha 3eMJI10

Jlynnbiii penbed u ero npupoaa. [lpunuHoe B3anmoerictBue Mexay JIynoi u 3emnéid. Y nane-
Hue Jlynsl oT 3emun U 3amejieHue BpamieHus: 3emid. [lpeneccust 3eMHOM OCH U TpeBapeHue
PaBHO/ICHCTBHIA.

CrpoeHne COJHEYHON CHCTEMbI

CoBpemMennble npeacraBjieHus 0 CoiHeYHOl cucTeMe.

CocraB ConHeuyHoi cucteMsbl. [l1aHeTl 3¢MHOW TPYIIIBI M IUIAHETHI-TUTAHThI, UX PUHIUIHATb-
Hble pazmuus. O61ako komeT Oopra u [osic Koiiniepa. Pazmepsl Te COTHEUHOM CUCTEMBI.
Inanera 3emuis

®dopma u pazmepsl 3emiti. BuyTpennee crpoenue 3emin. Ponb mapHukoBoro 3¢ dexra B popmu-
pOBaHMM KJIMMaTa 3eMIIH.

Ili1aneTHI 3eMHOM IPyIIbI

HccnenoBanust Mepkypusi, Benepsr 1 Mapca, ux cxoxects ¢ 3emnéii. Kak mapaukoBbiif 3¢ dexr
rpeeT MOBEPXHOCTh 3eMiid U meperpeBaeT armocdepy Beneprsl. EcTh nu sxu3Hbp Ha Mapce. OBo-
monus opouT criyraukoB Mapca @oboca u [eiimoca.

Ili1a”HeThI-TUraHThI

®dusznyeckue cpoiictBa FOnurepa, CarypHa, Ypana u Henryna. Bynkannueckas 1eaTeIbHOCTD Ha
cnytauke FOnurepa Ho. [Ipupoaa konen BOKpYr MIaHET-TUTAHTOB.

I[naneTbI-KapJuKN U UX cBOMicTBAa. MaJible Tes1ia CoJIHEUHO# CHCTEMBbI

[Ipupona u aBmxenue acrepounoB. Crenuduka ABwKeHus rpynn acteponaoB Tposaies u ['pe-
koB. [Tpupona u aemwxkenue komet. [Tosic Koitnepa n O6nako komer Oopra. [Ipuposa meTeopoB u
METEOPUTOB.

Meteopbl 1 METEOPHUTHI

[Ipupona nmagaromux 3B€3/1, METEOPHBIE MOTOKH U UX paauaHThl. CBsA3b MEX1Y METEOPHBIMU M10O-
TOKaMu U KoMmeTamu. [Ipupoja KaMeHHBIX U KEJe3HbIX MeTeopuToB. IIpuposa MeTeopUTHBIX
KpaTepoB.

IpakTnyeckas acrpodusuka u ¢puznka CosHua

MeToabl acTpopU3NYECKUX UCCICA0BAHUM

VY CTpORCTBO 1 XapaKTEPUCTUKH TEJIECKONOB PEPPAKTOPOB U PEPIIEKTOPOB.

YCTpoicTBO paiuOTENeCKONOB, PaAMOUHTEPPEPOMETPHI.

Coanue

OcHoBable xapakTepuctuku ConHua. OnpeneneHue Macchl, TEMIEpaTypbl U XUMUYECKOTO COCTaBa
Comnna. Ctpoenne conHeuHou atMmocdepsl. ColHeYHasi akKTUBHOCTh M €€ BIMSHHE HAa 3eMJII0 U
ouochepy.

Buytpennee crpoenue CosHua

Teopernuecknii pacu€r temrneparypsl B ieHTpe CosHua. SnepHblii HCTOYHUK YHEPTHM U TEPMO-
sJIepHbIE PEaKIMU CUHTE3a Iefius U3 BOAOPOJa, MepeHoc 3Hepruu u3 ueHtpa CoiHIa HapyxKy,
KOHBEKTHBHast 30Ha. HelTpuHHBIHM Teneckon n HaOmM01eHUs TOTOKa HeWTpuHO oT CoHIA.
3BéE31bI

OcHOBHBIC XapaKTEPUCTUKH 3BE3]

OmnpeneneHre OCHOBHBIX XapaKTEPUCTHK 3BE3/: MACChl, CBETUMOCTH, TEMIIEPATYpPbl U XUMHUYE-
ckoro cocraBa. CriekTpanbHas Kiaccupukanus 3831 U e€ (uszndeckue ocHOBHL [lmarpamma
«CIIEKTPAJIbHBIN KJIacc» — CBETUMOCTH 3BE3/1, CBA3b MEKY MAacCCOU U CBETUMOCTbIO 3BE3L.
BuyTpennee crpoeHue 3B€31

Crpoenue 3Be3[bl TJABHOM IOCIENOBAaTENbHOCTH. CTpoeHue 3BE3N

KPaCHBIX TUTAHTOB U CBEPXTUTaHTOB.

Beable kapJnky, HEMTPOHHBIE 3BE3/1bI, YAbCAPHI H Y€PHBbIE ABIP.

Crpoenue 3BE3/1 OeNbIX KapiaUKOB M Ipeles Ha uX mMaccy — npezaen Yanapacekapa. Ilynbcapel u
HeHUTpoHHBIE 3BE3/bI. [Iprupoaa 4€pHBIX IbIp U UX TapaMeTpBhI.

/{BoiiHBIC, KPATHBIE U NEPeMEHHbIe 3BE3/bI

HaGmronenus ABOMHBIX M KpaTHBIX 3BE3J. 3aTMEHHO-TIEpeMeHHBIe 3BE3NbI. Ompeaeenne Mace




nBOMHBIX 3BE31. [lynbcupytomue nepeMeHHble 3BE3/bI, KpUBbIE U3MEHEHUs Onecka nedenn. 3a-
BUCHMOCTh MEXKIY CBETUMOCTBIO M MEpUOJOM mynbcanuil y nedeun. Llepennsr — masku BO
BcenenHoi, 1o KOTOPBIM ONPEAEIISIIOT PACCTOAHUS 1O NAIEKUX CKOIUICHUH U TATAKTHUK.

HoBble u cBepXHOBBIE 3BE3bI

XapakTepUCTUKH BCIIBINIEK HOBBIX 3BE3]1. CBS3b HOBBIX 3BE3]] C TECHBIMU JIBOMHBIMU CUCTEMAMHU,
CoJIep>KalMMK 3Be3y Oenblii kapyiuk. [leperekanue BeniecTBa U sSACPHBINA B3PHIB Ha TIOBEPXHO-
ctu Oenoro kapiuka. Kak B3pbIBalOTCS CBEPXHOBBIE 3BE3/bl. XapaKTEPUCTUKU BCIBILIEK CBEPX-
HOBBIX 3BE&3M. [ 'paBUTAMOHHBINA KoOJUIAC Oelloro Kapiuka ¢ maccoil UaHmpacekapa B cOCTaBe
TECHOM JABOMHOM 3BE3/IbI — BCIIBIIIIKA CBEPXHOBOM MEPBOro TUIA. B3pblB MacCUBHOM 3BE3/bI B
KOHIIE CBOEH 3BOJIIOIIMM — B3PBIB CBEPXHOBOU BTOpOro Tumna. HabmrogeHue ocTaTtkoB B3pHIBOB
CBEPXHOBBIX 3BE3.

IBOJIIOLNS 3BE3/1: POKIEHHE, )KU3Hb U CMEPThb 3BE3]1

Pacuér npoaomKUTEeNbHOCTHY JKU3HU 3BE3]T pa3HOW MacChl Ha TJIaBHOW mocienoBaTesbHOCTH. [1e-
pEeXoJl B KpaCHbBIE TUTAHTHI U CBEPXTUTAHTHI MOCJE Ucuepranus Bo1opoaa. CrioKoiHast 3BOJOLMS
Majo0 MAacCUBHBIX 3BE3J, U TPaBUTALMOHHBIA KOJJIANIC M B3pBIB C 00pa3oBaHUEM HEHTPOHHOU
3BE3/bl WM YEPHOH JIbIpbl MAacCUBHOM 3Be3/bl. OmpesesieHne Bo3pacTa 3BE3AHBIX CKOIUIEHUH U
OTZIETIBbHBIX 3BE3]1 U ITPOBEPKA TEOPUU HBOJIFOLIUU 3BE3 .

Mueunslii Iyt

I'a3 u nbLIb B ['atakTHKE

Kak oOpa3yroTcst oTpakarenbHble TyMaHHOCTH. [louemy ceTsatTcs auddy3Hble TyMaHHOCTH. Kak
KOHLICHTPUPYIOTCS Ta30BbI€ U MbUIEBbIE TYMAHHOCTH B ["anakTuke.

PaccesiHHbIe U IAPOBbIE 3BE3/IHbIE CKOIJICHUS

Hab6mromaembie cBOMCTBA pacCcessHHBIX 3BE3IHBIX CKOIUIeHUH. Habmroqaembie CBOMCTBA MIAPOBBIX
3BE3/IHBIX CKOIUIEHUH. Pacnipenenenue u xapakrep IBMKEHMS CKOIUIEHMH B I'anmaktuke. Pacnpe-
JleJICHUE 3BE3/]1, CKOTICHUH, ra3a v NbUd B ['anakTuke.

CeepxmMaccuBHasi u€pHas JbIpa B 1ieHTpe ["amakTuku u kocmuyeckue ayuu. UHdpakpacHbie Ha-
Omro/ieHusl JBUKEHUSI 3BE3N B IeHTpe ['amakTuku U oOHapykeHue B LeHTpe [anakThku cBepx-
MacCUBHOM 4epHO#l 1bIpbl. Pacuér mapameTpoB cBepXMaccuBHOM u€pHOil nblpbl. Habmionenus
KOCMHMYECKHX JIy4el U UX CBS3b CO B3PhIBAMU CBEPXHOBBIX 3BE3].

lanakTuxku

Kak knaccudunupoBany ranakTuku mno Gopme u kamepToHHas auarpamma Xab60ma. CBoiicTBa
CIUPAIBHBIX, DJUIMNITUYECKUX M HENPAaBWIBHBIX TallakTHK. KpacHoe cMmelieHue B CreKkTpax ra-
JIAKTHK U ONPEJEICHUE PACCTOSTHUSA 10 HUX.

3akon Xa00J1a

Bpaienue ranakTuk v TEMHas MaTepusi B HUX.

AKTHBHBIE T'AJIAKTHKHA U KBa3apbl

[Ipuposa akTUBHOCTH TallakKTHUK, PAJAUOTATaKTUKUA U B3aUMOJICHCTBYIOIINE TanakTuku. HeoObru-
HBIE CBOMCTBA KBa3apoOB, UX CBS3b C SAPaMH TaJJaKTUK ¥ aKTUBHOCTHIO YEPHBIX JIBIP B HUX
CkonjieHus raJJakTHK

HaGmromaemble cBOMCTBA CKOTUJICHUH TATaKTUK, PEHTTEHOBCKOE M3JTyueHre, TeMIlepaTypa U Mac-
ca MEXTraJakTH4eCKOro raza, HeoOXOJWMOCTh CYIIECTBOBAHUS TEMHON MaTepUU B CKOIUICHHUSAX
rayakTuk. O1eHKa Macchl TEMHOM MaTEpPUH B CKOIUICHUSX. Suencras CTpyKTypa pacipeaeieHus
TIAKTUKH CKOIJICHUM TralaKTHK.

Crpoenue u 3BoJ0uMs BeeaeHHoil

KoneuHocTh 1 0eckOHEYHOCTH BeeleHHOM — mapagoKcehbl KIacCH4eCKOil KOCMOJIOTHH.
3aKOH BCEMUPHOTO TATOTEHUS U IMPEACTaBICHHUS O KOHEYHOCTH M OeCKOHEYHOCTH BceneHHOH.
DoTOMETPUYECKUN TapaZloKC U MPOTUBOPEUUS] MEXKAY KIACCUYECKUMH MPEACTABICHUSMU O
ctpoeHnn BeenenHnoit u HabmonenusMu. HeoOxoaumMocTh npuBiedeHus o01iei Teopun OTHOCH-
TEIBHOCTH ISl TocTpoeHus: Mmoaenu BeenenHoil. CBsi3b MEXAy F€OMETPUUECKUX CBOMCTB MpO-
cTpaHCTBa BcelleHHOM ¢ pacnpeieIeHueM 1 IBUKEHUEM MaTEpUU B HEH.

Pacmupsromasicsa Beesrennas

CB3b CpeHEH MIIOTHOCTH MAaTEPUHU C 3aKOHOM PACIIMPEHUS U F€OMETPUUYECKUMH CBOMCTBaAMU
Bcenennoii. EBknuaoBa u HeeBkIugoBa reomerpus Beenennoit. Onpenenenue paanyca U BO3-
pacta Becenennoi. Mojiens «ropsiueid BcelleHHOW» U peTMKTOBOE U3ITy4EHHUS.




OO6pa3oBanre XUMHUYECKUX 3JIEMEHTOB BO Bcenennoit. OOunue renus Bo BeeneHHoit n He0OX0-
IMMOCTh 00pa30BaHus €ro Ha paHHMUX 3Tanax »Bojronnu Beenennoit. HeoOXoaMMoCTh He TOIBKO
BBICOKOM IJIOTHOCTH BELIECTBA, HO M €r0 BBICOKOM TEMIEPATYPbl Ha PAaHHUX ATamax 3BOJIOLMH
Bcenennoii. PemmkToBoe H3ily4eHre — HU3IIy4eHUE, KOTOPOE OCTAIOCh BO BeeneHHOM OT ropsiue-
IO ¥ CBEPXIUIOTHOTO COCTOSIHUS MaTepUU Ha PaHHUX 3Tanax ku3Hu Bcenennoii. Habmonaembie
CBOWCTBA PEIMKTOBOTO M3nydeHus. [loueMy HEOOX0AMMO IpUBJIEUEHHE OOIIEH TEeOPUN OTHOCH-
TEJILHOCTH JJI IOCTPOEHUs MOJenu BeeneHHoi.

CoBpemeHHbIe PO0JIeMbI ACTPOHOMMH

YckopenHoe pacmupenue BeejieHHOW M TéMHAasi JHeprust

HaGmonenust cBepXxHOBBIX 3BE31 | THa B Man€kuX TajakTUKaX M OTKPBITHE YCKOPEHHOTO pac-
mupenus: BeeneHHON. OTKpbITHE CUIIBI BCEMUPHOTO OTTAJIKMBAaHUA. TEMHasl SHEPrusi yBEIUYH-
BaeT maccy Beenennol o mepe eé€ pacuupenus. [Ipupona cuiibl BcemupHOro oTrajikuBaHus.
Oo0OHapy:KeHue MJIAHET BO3JIe APYTUX 3BE311.

HaGnronenus 3a 1BMKEHHUEM 3BE3]] U ONPENIEICHUSI MacC HEBHIUMBIX CITyTHHUKOB 3BE31, BO3MY-
HIAIOIIMX UX MPSAMOJIMHEWHOE NBUXKeHHe. MeTobl oOHapykeHus sKk3o1ianeT. OleHKa ycioBul
Ha TIOBEPXHOCTAX 3k301U1aHeT. Ilouck sk30muianer ¢ KOMQOPTHBIMU YCIOBUSMH JISl KHU3HH Ha
HUX.

Iloncku ku3HU U pasyma Bo BeesreHHou

Pa3Butue npencraBieHuid 0 BO3HUKHOBEHUU M CYILLIECTBOBaHUM KWU3HU BO Bcenennoi. CoBpe-
MEHHBIE OLIEHKH KOJMYECTBA BBICOKOPA3BUTHIX LuBMWiIM3anuil B ['anaktuke. [lonbiTku oOHapy-
YKEHUS U MOCBUIKH CUTHAJIOB BHE3EMHBIM LIMBUJIU3ALIHSIM.

TemaTH4yeckoe INIAHUPOBAHUE € YKasaHMEM KoOJIHUYeECTBaA 4acCoB, OTBOAM-

MbIX HA OCBOCHHE Ka)K,Z[Oﬁ TEMBbI
34 yac, 1 yaca B HeeII0

Ne ypoxa | HazBaHue TeM M YPOKOB KosmuectBo

n\n 4acoB

Brenenne (1 4)

1/1 | BBesieHHe B aCTPOHOMHIO |1

Actpomerpus (S 4)

2/1 3Bé3HOC HEOO 1

3/2 HebecHble KOOPIMHATEI 1

4/3 Bunumoe nuxenue miuanet u Connna. /Isuxenue Jlynol u 3atmenns | 1

5/4 Bpewms u kaneHaapb 1

6/5 Konrtponsnas padora Nel no teme «Bpenenue B actponomuio. Ipax- | 1
TUYECKHAE OCHOBBI ACTPOHOMHUI.

Heb6ecnas mexanuka (3 1)

7/1 Cucrema mupa 1

8/2 3axonbl Kenepa 1BHKEHUS TUIaHET 1

9/3 KocMmuyeckre CKOpOCTH M MEXKIIAHETHBIC TIEPENIETHI 1

Crpoenue ConHeuHou cucremsl (7 1)

10/1 CoBpeMeHHbIE TIpEICTaBiICHUs] O cTpoeHuu U coctaBe ConHeuHow | 1

CHCTEMBI

11/2 ITnanera 3emis. JIyna u e€ BnusHue Ha 3eMITIO 1

12/3 [TmaneTs! 3¢MHOHN TPYIITBI 1

13/4 ITnanersl-rurantol. [InaHeTs! — KapIuKu 1

14/5 Mauere Tena COTHEYHON CHCTEMBI 1

15/6 CoBpeMeHHbIE TIpeicTaBIeHH 0 MpoucxoxkaeHnu CoiaHeuHo# cucrte- | 1
MBI

16/7 KonrtponsHas padora Ne2 mo teme «®Pusndeckas nmpupoaa ten Con- | 1
HEYHOU CHUCTEMBD».




Actpodusuka u 3Bé3gHas acrpoHomus (7 4)

17/1 MeTtop1 acTpoU3HUECKUX HCCIeA0BaHUN 1

18/2 Counnnie. BHyTpenHee cTpoenune v UCTOYHUK 3Hepruu CosHia 1

19/3 OCHOBHBIE XapAaKTEPUCTHUKH 3BE3 ] 1

20/4 Benple kapnuku, HEUTPOHHBIE 3BE3/1bI, YEPHBIE IBIPHI. J[BoiiHbIE, KpaT- | 1
HBIE€ U IEPEMEHHbIE 3BE3/IBI

21/5 HoBble 1 CBEpXHOBBIE 3BE3/bI 1

22/6 OBoutonus 3BE3]1 1

23/7 Kontposbras pabora No3 o teme «CoTHIIE M 3BE3/IbI» 1

Muieunblii nyTh (3 4)

24/1 I"a3 u bk B ['anaktuke 1

25/2 PaccesiHHbIC 1 TIApOBBIC 3BE3HBIC CKOTUICHUS 1

26/3 CaepxmaccuBHas 4€pHas JipIpa B neHTpe Mueunoro [lytu 1

Ianaktuku (3 4)

27/1 Knaccudukanus ranakTuk 1

28/2 AKTUBHBIE TAJIAKTUKY U KBA3apbl 1

29/3 CKOIUICHUS TaIAKTHK 1

Crtpoenue u 3Bosonus Beesiennoi (2 4)

30/1 Koneunocts u OeckoHeyHocTh Bcenennoii. Pacmmpsitomasics Bcee- | 1

JICHHASI

31/2 Monenp «ropsiaeii BceneHHON» U peMKTOBOE U3ITYYCHUE 1

CoBpeMeHHbIE TPOOJIeMBbI ACTPOHOMNH (3 )

32/1 YckopeHHoe pacuiupenre BeeneHHoN v TEMHas SHEprust 1

33/2 OO0HapyxeHre TUTaHeT Bo3Je npyrux 3BE3M. [louck »u3Hu U pazyma | 1

BO Bcenennon

34/3 KonTponbaas padora Ne4 mo teme «Ctpoenue u 3Bomonus Bceenen- | 1

HO»

TPEBOBAHMS K YPOBHIO MOJATOTOBKH BBINYCKHUKOB OBPA3OBATEJIBHBIX YUPEKIEHWII CPEJHEIO
(IIOJTHOT'O) OBIIET'O OBPA30BAHHUSIIIO ACTPOHOMUH (BA30BbII YPOBEHD)

v [TonyunTe mpejacTaBieHuss O CTPYKType M Maciitabax BceneHHOH M MecTe uyenoBeka B
Hel. Y3HaTh O CpeicTBax, KOTOpPbIE MCHOJIb3YIOT aCTPOHOMBI, YTOOBI 3arjisiHyTh B CaMble yna-
NEHHbIE YroNKH BceneHHON U He TOJIBKO YBHIETh HEOECHBIE Tella B HEIOCTYIHbIX ¢ 3eMIn ua-
Ma30HaX JJIMH BOJIH 3JIEKTPOMAarHuTHOTO M3JyYEHUs, HO U Y3HaTh O HOBBIX KaHajaX MOJyYEHHs
uHbopMalun 0 HeOECHBIX TejlaxX C MOMOIIbI0O HEUTPUHHBIX M I'PaBUTALIMOHHO-BOJHOBBIX Telle-
CKOIIOB.

v VY3HaTh 0 HaOII0/1a€MOM CII0XKHOM JBMO)KEHUU IiaHeT, JIlynsl n CojiHIa, UX MHTEpIpeTa-
uuu. Kakyro ponb urpanu Habmonenus 3arMenuil JIynsl u CosiHia B %KHU3HU OOIIECTBA U UCTO-
pHsl X HAy4HOTo oObsicHeHus. Kak Ha OCHOBE aCTPOHOMHYECKUX SIBIECHUH JIIOIU HAYYUIUCh W3-
MEpSTh BPEMS U BECTH KaJIEHaph.

v VY3HaTh, Kak Onarojaps pa3BUTHIO aCTPOHOMUH JIIOJM TMEPENUIH OT MPEACTaBICHUs Ieo-
LEHTPUYECKON CUCTEMBI MUpA K PEBOJIIOLIMOHHBIM MPEACTABICHUSAM I'eJINOIIEHTPUYECKON CHCTe-
Mbl Mupa. Kak Ha ocHOBe mocieHel ObUIM OTKPBITHI 3aKOHBI, YIPABISIOLINE JBI)KEHUEM I1J1a-
HET, U M03/JHEEe, 3aKOH BCEMUPHOIO TATOTEHUSI.

v Ha npumepe ncnonb3oBaHUs 3aKOHa BCEMUPHOT'O TATOTEHUS MMOIYYUTh IPEACTABICHUS O
KOCMHUYECKHX CKOPOCTSIX, HA OCHOBE KOTOPBIX PACCUHUTHIBAIOTCS TPACKTOPUU MOJIETOB KOCMHYE-
CKHUX aIlllapaToB K IJIaHeTaM. Y3HaTb, KaK MPOsBISIET ceOs BCEMUPHOE TATOTEHUE Ha SIBICHUSX B
cucteme 3emisi—JIyHa, 1 HBOIOIMIO 3TON CUCTEMBI B OYAyIIEM.

v' VY3HarTh O COBPEMEHHOM IPEJICTABICHHHU, O CTpoeHHH CONHEYHON CHCTEMBI, O CTPOCHHUU
3eMiIn Kak TUIaHeThl ¥ MPHUPO/Ie MapHUKOBOTO 3(ddekTa, 0 CBOMCTBAX MIAHET 3€MHOM IpyIi-
bl U TUIAHET-TUTAHTOB M 00 MCCJIEIOBAHUSAX aCTEPOMIOB, KOMET, METCOPUTOB U HOBOTO
KJ1acca HEOECHBIX TeJl KapJIMKOBBIX IJIaHET.

v' TloiyuuTh MpeACTaBICHUE O METOAX aCTPOMHU3UUECKUX UCCIICOBAHMI U 3aKOHAX (H3HU-
KM, KOTOPBIE UCIOJIB3YIOTCS AJI U3Y4eHUS (PU3NUECKU CBOMCTB HEOECHBIX Tell.




v' V3Harb npupoxy CONHI[A U €r0 aKTUBHOCTH, KaK COJHEYHAss aKTHBHOCTH BJIMSET HA KIIH-
MaT u O6uocdepy 3emiH, Kak Ha OCHOBE 3aKOHOB (PM3MKU MOKHO PacCUMTaTh BHYTpPEHHEE
ctpoenne CoJIHIIA U KaK HaOIIOJEHHUS 32 MOTOKaMH HeHUTpuHO OT CONHIIA TTOMOTJIM 3ariis-
HyTb B LeHTp CoJHIIa U y3HaTh O TEPMOS,AEPHOM MCTOYHHUKE SHEPTUU.

v V3HaTh, KaKk ONPEICIAIOT OCHOBHBIE XapaKTEPUCTUKH 3BE3J M MX B3aUMOCBSA3b MEXKIY
co00M, 0 BHYTPEHHEM CTPOEHUH 3BE3]l U UCTOYHHUKAX UX DHEPTUH; O HEOOBIYHOCTH CBOWCTB
3BE3/1 OEJBIX KapJIMKOB, HEHTPOHHBIX 3BE3] M UEPHBIX AbIP. Y3HATbh, KAK POXKIAIOTCS, JKUBYT
U yMHUPAIOT 3BE3/BL.

v V3HaTh, Kak 110 HAOJIIOACHUAM ITYJIbCUPYIOIINX 3BE3 Leen1 ONpeensaTh PaCCTOSAHUS J10
JPYTUX TATAKTHUK, KaK aCTPOHOMBI 110 HAOJIIOACHUSAM JBOWHBIX U KPAaTHBIX 3BE3]] OmMpeaes-
10T UX MAaccChl.

v ITomy4yuTs IpeCTaBIEHUs O B3PbIBAX HOBBIX U CBEPXHOBBIX 3BE3] M y3HATh KaK B 3BE311aX
00pa3yroTCs TAXKENbIE XUMUYECKUE JIEMEHTHI.

v VY3HaTh, Kak ycTpoeHa Hama ['anaktuka — Mureunsiii [lyTe, kak pacnpeneneHsl B HEl
paccesHHbIE U 1IapOBbI€ 3BE3/IHBIE CKOIUIEHUS U 00aKka MeX3BE31HOro raza u nouin. Kak ¢
MOMOIIBI0 HAOMIOACHUH B MH(PaAKPaCHBIX JydyaX yJaJloCh MPOHUKHYTH Yepe3 TONIY MEX-
3BE3HOTO raza ! NbUIK B LIEHTP ['allakTUKH, yBUAETH IBHKEHUE 3BE3] B HEM BOKPYT CBEPX-
MAaCCHUBHOW YEPHOU JIBIPBHI.

v [TosryunTs mpeACTaBlIEHUE O Pa3IMYHBIX TUIAX IaJaKTUK, Y3HATH O MPOSBICHUSAX aKTHB-
HOCTH TaJIAKTHK M KBa3apoOB, PACIpEeNICHNH TATAKTUK B MPOCTPAHCTBE U (HOPMUPOBAHUH
CKOIUICHUH U SMEUCTOU CTPYKTYPBI UX PACIPENCICHUS.

v VY3HaTh O CTPOCHUU U BOJIIOIMHN YHUKAJIBbHOTO oOBbekTa Bceenennoit B menom. Ilpocie-
JUTh 32 pa3BUTHEM IIPE/ICTaBICHUI 0 KOHEUHOCTH U OeckoHeuHOoCcTH Bceenennoi, o ¢pyHma-
MEHTAJIbHBIX [1apaJJOKCax, CBSI3aHHBIX C HUMH.

v IToHsATh, KaK W3 HaOIIONAEMOIr0 KPAacHOTO CMEIIEHUS B CIEKTpax MalNéKUX TaJlaKTHK
IIPULIUIA K BBIBOJlY O HE CTALIMOHAPHOCTH, PACIIUPEHUN BCeneHHo, 1, 4To B IPOLJIOM OHA
ObUIa HE TOJBKO IUIOTHOM, HO M TOpsYel U, YTO HAOII0AAEMOE PEIMKTOBOE U3ITyYeHHE MO~
TBEPKIAACT 3TOT BaKHBIN BBIBOJ COBPEMEHHON KOCMOJIOTMH.

v Y3HaTh, KaKk OTKPBUIM YCKOPEHHOE paclIUpeHue BcCeleHHOW M ero CBSA3BI0 C TEMHOU
SHEPIUEeW U BCEMUPHOW CWIIOW OTTAJIKHMBAHUS, POTUBOCTOSIIECH BCEMUPHOM CHIIE TATOTE-
HUSL.

v' V3HaTh 00 OTKPBITHH DK30 IUIAHET — IUIAHET OKOJIO APYTUX 3BE3] M COBPEMEHHOM CO-
CTOSTHUM MTPOOJIEMBI ITOMCKA BHE3EMHBIX [IMBUIIN3AIMNA U CBSI3U C HUMH.

v' HayuuThbcs NPOBOJUTH MPOCTENIIME ACTPOHOMUYECKHE HAOIIOIEHUS, OPUEHTUPOBATHCS
Cpelu ApKHX 3BE3] U CO3BE3UI, U3MEPATH BBICOTHI 3BE€37 N CoJHIA, ONPEAEIATh ACTPOHO-
MUYECKUMHU METOJaMH BpeMs, IIMPOTY U AOJITOTY MecTa HaOJIIOJCHUM, U3MEpATh AUaMETP
ConHIua 1 U3MEpSTh COITHEYHYIO aKTUBHOCTD U €€ 3aBUCUMOCTb OT BPEMEHH.

®OPMbI U CPEACTBA KOHTPOJIA
Crnoco0bl NPOBEPKHU A0CTHKEHHUS Pe3yIbTATOB 00y4eHusl.

IIpy n3yyeHun Kypca OCYILIECTBIISECTCS KOMILIEKCHBIM KOHTPOJIb 3HAHUM U YMEHHH ydaluxcs,
BKJIIOUYAIOIMI TEKYIIUH KOHTPOJb B MPOIECCE M3YyUEHUsl Marepuana, pyOeKHbI KOHTPOJIb B KOHIIE
M3Yy4YEeHUs 3aBEPILICHHOIO Kpyra BOIIPOCOB M UTOIOBBIM KOHTPOJIb B KOHIIE U3ydeHHUs Kypca. lIpenmo-
JlaraeTcsi CoueTaHue pa3InyHbIX (OpM MMPOBEPKU 3HAHUM M YMEHUN: yCTHas NMPOBEpKa, TECTUPOBAHUE,
MUCbMEHHAs IpoBepka. KpoMe Toro, yuuThIBaeTcs ydyacTHe y4YallMXCsl B AMCKYCCHAX IpU oOcCyxkie-
HUU BBITOJHEHHBIX 3aJjaHUil, OIlEeHUBAIOTCS pedepaTsl yJaliuxcsi U pe3yJbTaThl MPOEKTHOM JIeATeNb-
HOCTH.



